In this paper we show that in the Palatini formulation of modified gravity, a R 2 term cannot lead to an early time inflation, in opposite to the well-known conclusion when considering this model in the metric formulation.
INTRODUCTION
The expansion of our universe is currently in an accelerating phase now seems well-established [1] . But now the mechanism responsible for this is not very clear. Many authors introduce a mysterious cosmic fluid called dark energy to explain this. See Ref.
[2] for a review and Ref. [3] for some recent models.
On the other hand, some authors suggested that maybe there does not exist such a mysterious dark energy, but the observed cosmic acceleration is a signal of our first real lack of understanding of gravitational physics [4, 5] . An example is the braneworld theory of Dvali et al. [6] . Recently, some authors proposed to add a 1/R term in the Einstein-Hilbert action to modify the General Relativity (GR) [5, 7] . It is interesting that such a term may be predicted by string/M-theory [8] . In the metric formulation, this additional term will give fourth order field equations.
It has been shown in their works that this additional term can give accelerating expansion solutions for the field equations without dark energy. In this framework, Dick [9] considered the problem of weak field approximation, and Soussa with Woodard [10] have considered the gravitational response to a diffuse source.
Based on this modified action, Vollick [11] has used Palatini variational principle to derive the field equations. In the Palatini formulation, instead of varying the action only with respect to the metric, one views the metric and connection as independent field variables and vary the action with respect to them independently. This would give second order field equations. For the original Einstein-Hilbert action, this approach gives the same field equations as the metric variation. For a more general action, those two formulations are inequivalent, they will lead to different field equations and thus describe different physics [12] . Flanagan [13] derived the equivalent scalar-tensor description of the Palatini formulation. In Ref.
[14], Dolgov and Kawasaki have argued that the fourth order field equations in metric formulation suffer serious instability problem. If this is indeed the case, the Palatini formulation appears even more appealing, because the second order field equations in Palatini formulation are free of this sort of instability [15] . Furthermore, Chiba [16] has argued that the theory derived using metric variation is in conflict to the solar system experiments. However, the most convincing motivation to take the Palatini formalism seriously is that the Modified Friedmann (MF) equation following from it fit the SNe Ia data at an acceptable level [15] .
On the other end of cosmic evolution time, the very early stage, it is now generally believed that the universe also undergoes an acceleration phase called inflation. The mechanism driven inflation is also not very clear now. The most popular explanation is that inflation is driven by some inflaton field [17] . Also, some authors suggest that modified gravity could be responsible for inflation [18, 19] . Revealing the mechanisms for early inflation is one of the most important objects in modern cosmology studies.
As originally proposed by Carroll et al. [6] and later implemented by Nojiri and Odintsov [19] , adding correction term R m with m > 0 in addition to the 1/R term may explain both the early time inflation and current acceleration without inflaton and dark energy. Furthermore, Nojiri and Odintsov [19] showed that adding a R m term can avoid the above mentioned instability when considering the theory in metric formulation. In this paper, we will show that in the Palatini formulation, the R 2 term can not lead to an early time inflation, in opposite to the conclusion when considering the theory in metric formulation [18] . This is our main task in the present letter and we leave more general nonlinear gravity as f(R)-type for future explorations, such as the problems of instabilities and conformal transformation equivalence between Jordan and Einstein frames [20] .
This paper is arranged as follows: in Sec. 2 we review the framework of deriving field equations and Modified Friedmann (MF) equations in Palatini
